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ABSTRACT
Study of the factors influencing the occurrence of 
aggression received impetus from the frustration-aggres­
sion hypothesis of 1939. It was hypothesized that aggres­
sion was the primary consequence of frustration, and that 
the stronger the frustration, the stronger the aggression. 
Numerous studies have shown that frustration can lead to 
aggression v/ith organisms ranging along the phylogenetic 
scale from rats to humans. While questionnaire studies 
have shown that the strength of aggression varies v/ith 
the strength of frustration, this has not been verified 
in laboratory studies of direct physical aggression.
Recently, the importance of situational variables, 
such as the perceived arbitrariness of the frustration, 
have been stressed. The influence of this variable also 
has not been verified in laboratory study of direct phys­
ical aggression.
V/hat happens after an aggressive act, influences the 
probability of future aggression. The instrumentality of 
aggression refers to the effectiveness of aggression in 
overcoming an obstacle to a goal. Instrumentality has 
been studied in the laboratory but not in the most effec­
tive manner.
Instrumentality of aggression and the strength and
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arbitrariness of frustration, in relation to direct phys­
ical aggression, were investigated by employing the "ag­
gression machine" (Buss, 1961) in an ostensible learning 
task. The subjects, 120 male Introductory Psychology 
students, were required to teach a confederate a concept. 
Frustration consisted in the confederate's inability to 
learn the concept. The measure of aggression was the 
mean intensity of shock ostensibly administered to the 
confederate for incorrect responses. Different strengths 
of frustration were established by blocking at a point 
near the completion of the learning task and at another 
point more distant. There was a control group which was 
to experience no frustration. Instrumentality was estab­
lished by reinforcement of high intensity shocks in the 
"warmup task" for those subjects in the instrumental con­
dition but not for those in the noninstrumental condition. 
Arbitrariness was established through the instructions, 
which attempted to have the frustration viewed as arbi­
trary or nonarbitrary.
It was hypothesized that: the strength of aggression 
would increase with the strength of frustration; more 
aggression would occur under the arbitrary than under 
the nonarbitrary condition; more aggression would occur 
when aggression was instrumental than when it was non­
instrumental; and the most aggression would occur when 
aggression was instrumental and frustration was strong 
and arbitrary.
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The results of this study show that it was possible 
to establish different strengths of frustration on the 
basis of blocking near to or far from a goal. The stron­
ger frustration produced more aggression than the v/eaker 
frustration but only when aggression was experienced as 
instrumental in overcoming frustration. Additional sup­
port for the frustration-aggression hypothesis was provid­
ed by ,the increase in aggression as the number of frus­
trations increased.
No more aggression occurred in the condition where 
frustration was intended to be viewed as arbitrary than in 
the condition where frustration was intended to be viewed 
as nonarbitrary. This was not interpreted as indicating 
that situational aggression eliciting stimuli, the arbi­
trariness of frustration in particular, are not important 
determinants of aggression. Rather, the wording of the 
instructions was viewed as a possible cause for the in­
effectiveness of this variable.
The control group proved to be ineffective in this 
study. It was hypothesized that rather than being a con­
trol group, that this group, because of the schedule of 
the "victim's" responses, really was an additional frus­
tration group. The results of the experiment were seen as 




Recently, there has been a renewal of concern about 
human aggression. There are many definitions of aggres­
sion, but most include an aspect of intention to cause 
pain or injury to another. This is a different type of 
aggression than the ethologists talk about. Lorenz (1963) 
pointed out that aggression was essentially a species 
preserving instinct. Some of the species preserving func­
tions of aggression include achieving a balanced distri­
bution of members of the same species, which is accom­
plished through territorial aggression; selection of the 
best family defenders through the rival fights of males 
for the female; and protection of the young. The de­
structive and injurious human aggression which exists 
today is viewed by Lorenz (1963) as "misfunctions of an 
instinct that was essentially life preserving".
If one is interested in developing effective 
controls over aggression, a thorough understanding of its 
causes would seem to be required. Since 1939, one of the 
most widely expoused causes of aggression has been frus­
tration. The basis for this was the frustration-aggres­
sion hypothesis. In its original form, frustration was
1
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seen as the sole antecedent of aggression and aggres­
sion as the sole consequence of frustration.
During the intervening years, numerous revisions, 
admendments, and corollaries to the frustration-aggres­
sion hypothesis have been proposed. Berkowitz (1969) has 
exhorted that instead of testing the frustration-aggres­
sion hypothesis over and over again, effort should be 
directed toward resolving the existing inconsistent find­
ings. This study is in part an effort to resolve some 
inconsistent findings.
Any study of the factors involved in the occurrence 
of aggressive behavior which merely focused on the vari­
able of frustration would be limited in both scope and 
generality. Previous research has indicated that vari­
ables other than frustration are important.
Berkowitz has promulgated the facinating idea that 
arousal produced by frustration creates only a readiness 
for aggression, and that aggression eliciting stimuli are 
of primary importance in the occurrence of aggression. 
Buss (1966) has gone a step further and maintains that 
there is little direct causal relationship between frus­
tration and aggression.
Berkowitz's focus on aggression eliciting stimuli 
emphasizes the fact that the characteristics of a situ­
ation or of the target object play a major role. Situ­
ational factors appear to be of potentially great impor­
tance in developing techniques to prevent and control
3
aggression. If it is possible to ascertain which char­
acteristics of a situation are elicitors of aggression, 
then the probability of aggression could be reduced by 
minimizing or eliminating these characteristics. Pastore 
(1952) and Cohen (1955) showed that one aggression elicit 
ing stimuli is the arbitrariness of the frustration. 
Aggression is less likely if the frustrating situation 
can be interpreted as reasonable (nonarbitrary) than if 
the situation evokes feelings of unreasonable (arbitrary) 
frustration.
The emotion arousing antecedents and the stimulus 
characteristics of the situation are important, but the 
problem of aggression can be viewed from another per­
spective— that of what happens following the emitting of 
an aggressive act. If an aggressive act is instrumental 
in achieving a goal, then the emitting of such acts is, 
in effect, reinforced, and there is an increased prob­
ability of aggression occurring under similar circum­
stances in the future. If an aggressive act is not 
instrumental in achieving a goal, extinction is likely 
to occur, and there is a decreased probability of aggres­
sion occurring under similar circumstances in the future. 
The instrumentality of aggression is considered by Buss 
(1965, 1966) to be the most important determinant of the 
frustration-aggression relationship. Although it may 
seem intuitively obvious that the instrumentality of 
aggression is a prime determinant of the occurrence of
4-
aggression, this has not been adequately demonstrated.
This study will focus on these factors influencing 
the occurrence of aggression. An attempt will be made to 
resolve some of the inconsistent findings of the frus­
tration-aggression hypothesis. Aggression eliciting 
stimuli in the situation will be examined by manipulating 
the arbitrariness (unreasonableness) and nonarbitrariness 
(reasonableness) of a frustrating situation. Lastly, the 
instrumentality of aggression will be investigated.
Chapter II
Review of the Literature
No attempt will be made to review all of the vast 
prior research in the areas of frustration and aggression. 
The interested reader is referred to the review by 
Kaufmann (1965). Only those studies pertinent to the 
present research will be considered.
The original frustration-aggression hypothesis pre­
sented by Lollard et al., in 1939 maintained that aggres­
sion is always a consequence of, and preceded by, frus­
tration:
. . . The occurrence of aggressive behavior al­
ways presupposes the existence of frustration and 
contrariwise that the existence of frustration al­
ways leads to some form of aggression (p. 1).
This broad generalization immediately came under attack 
and was modified by Miller in 194-1. He stated that: 
"Frustration produces instigation to a number of different 
types of response, one of which is an instigation to ag­
gression" (p. 338). In the original frustration-aggres­
sion hypothesis, it was proposed that three factors de­
termined the strength of the amount of frustration and 
consequently the amount of aggression. These were:
1. strength of instigation to the frustrated response
2. degree of interference with the frustrated response
5
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3. The number of frustrated response sequences 
Numerous research studies have been conducted to verify 
aspects of this hypothesis, and there now exists a sub­
stantial body of evidence which is generally supportive. 
Evidence that Frustration leads to Aggression
That frustration leads to aggression in pigeons was 
demonstrated by Azrin, Hutchinson, and Hake (1965). They 
conditioned pigeons to peck a response key and then alter­
nated periods of extinction with periods of food rein­
forcement. At the onset of extinction, the pigeons 
attacked a "target" pigeon, and some pigeons even attack­
ed a stuffed model of a pigeon. This attacking was not 
explainable on the basis of past history of competition 
between pigeons because socially deprived pigeons also 
attacked. Furthermore, superstitious reinforcement of 
attack was discovered not to be a factor. The authors 
concluded that: "The results indicated that the transi­
tion from food reinforcement to extinction was an aversive 
event that produced aggression" (p. 191).
Seay and Harlow (1965) demonstrated that frus­
tration led to aggression in the rhesus monkey. In their 
study, frustration was produced by maternal separation.
Evidence that frustration produces aggression is 
not limited to animal studies. Mallick and MeCandless 
(1966) performed three experiments in which sixth grade 
confederates of the same sex as the third grade subjects 
either interferred with (frustrated) or did not interfere
with the subject's completing an experimental task. 
Treatments following either frustration or nonfrustration 
consisted of aggressive play, social talk, and reasonable 
interpretation of the frustrators behavior. Aggression 
was measured behaviorally by the number of shocks admin­
istered to the confederate, whether he had or had not been 
a frustrator, or by the number of times a "slowing" button 
was pushed which presumbably punished the confederate in 
his efforts to complete the same task. Aggression was 
also measured by a like-dislike rating. Results indicated 
that frustration leads to heightened aggressive feelings. 
However, reduction of aggressive behavior did not occur 
following aggressive behavior. It was also discovered 
that both verbal (ratings) and behavioral aggression were 
reduced by reasonable interpretation of the frustrator's 
behavior.
Human subjects were used in an experiment by Geen 
and Berkowitz (1967). They used 108 male subjects in a 
3 x 2 x 2  factorial design. There were three treatment 
groups: Group 1 was given an insolvable puzzle, Group 2
was insulted by a confederate while attempting to solve a 
puzzle, and Group 3 was neither frustrated nor insulted. 
Immediately following, the subjects witnessed either a 
violent prize fight movie or an exciting but nonviolent 
racing film. The other dimension consisted of the con­
federate's name associating him with the beaten boxer in 
the film for half of the conditions, and in the other
7
8
half of the conditions, he had a name which did not con­
nect him with either of the films. Subsequently, all 
subjects were given an opportunity to aggress against the 
confederate in what was ostensibly a learning task. The 
subjects were to teach the confederate a concept by using 
the "aggression machine" developed by Buss (1961). The 
subjects ostensibly administered shocks of varying inten­
sity for incorrect responses, and the mean intensity of 
shock was the measure of aggression. The results of this 
experiment were as follows: Amoung the subjects who 
witnessed the boxing film, insult led to more aggressive 
behavior than did neutral treatment or task frustration. 
This relationship held no matter whether the target's 
name associated him with the boxing film or not. Task 
frustrated subjects were significantly more aggressive 
toward the target when his name connected him with the 
boxing film than were the control subjects. However, 
there was no reliable difference between the frustrated 
and the control subjects when the target's name was not 
connected with the boxing victim.
These experiments provide supp.ort for the hypothesis 
that frustration leads to aggression with various subjects 
ranging from pigeons to humans and under a variety of 
conditions. This is not to say that aggression is the 
only consequence of frustration nor that frustration 
always leads to aggression, but certainly the two are 
linked together.
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Strength of Frustration Related to Strength of Agression 
Doob and Sears (1939) gave 185 subjects a question­
naire which contained 16 situations which were previously 
determined to be frustrating. In this study, the subjects 
were to indicate, for each of those situations they had 
actually experienced, the response which they had made 
at the time. They were to classify their responses as: 
overtly aggressive, nonovertly aggressive, or as a sub­
stitution response. They were also to indicate what 
would have been the most satisfying response to make in 
the situation, and what response would have caused him 
the most trouble. In addition, the subjects were requir­
ed to indicate how strong, on a scale from 1 (strong) to 
4 (weak), their instigation to the goal response was for 
each of the 16 frustrating situations. The results of 
this study showed that the overtness of aggression varied 
positively with the strength of instigation to the frus­
trated response. The authors remarked:
Not only did total aggression increase with 
increases in drive strength, but the proportion 
of 0 (overt aggression) to N (nonovert aggres­
sion) responses increased (pp. 308-309).
Allison and Hunt (1959) also conducted a question­
naire study. Their study was similar to that of Doob 
and Sears (1939). However, they were interested in the 
effects of social desirability on the expression of 
aggression under varying conditions of frustration. They 
broke the population of 171 undergraduates, 82 males and
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89 females, into high and low social desirability on the 
basis of the Edwards Social Desirability Scale. They had 
two levels of motivation, high and low, and also included 
a dimension concerned with the availability and nonavail­
ability of an alternate response to aggression. Twelve 
basic frustrating situations were written in four differ­
ent forms in order to establish the motivation level and 
the availability or nonavailability of an alternate re­
sponse. The four forms were: Low motivation-alternate 
response available, low motivation-no alternate response 
available, high motivation-alternate response available, 
and high motivation-no alternate response available. The 
subjects were required to indicate the likelihood of their 
expressing aggression on a scale with five response alter­
natives. Each alternative was given a quantitative value 
of 1 to 5* The subjects were to respond by answering a 
specific question, would they "get mad". The response 
alternatives and corresponding values were: Certainly 
would (1), probably would (2), might (3), probably would 
not (4-), and certainly would not (5). The authors hypoth­
esized that: " . . .  expression of aggression should 
generally increase as a function of increased motivation 
and decreased alternative responses" (p.530). The 
results showed that the groups low on social desir­
ability expressed significantly more aggression in each 
of the four frustration conditions than did the group 
high on social desirability. In addition, there was a
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significant difference in aggression due to the four 
conditions of frustration. The strength of aggression 
increased in the following order: low motivation-alter­
native response available, low motivation-no alternative 
response available, high motivation-alternative response 
available, and high motivation-no alternative response 
available.
Also dealing with the relationship of strength of 
frustration and strength of aggression is a study conduct­
ed by Haner and Brown (1955). Using Hull's goal gradient 
concept they hypothesized that:
The amount of disturbance experienced when 
frustrated proximate to a goal should be 
greater than when frustrated more distant 
from the goal. This in turn should be re­
flected in more aggressive action proximate 
to a goal than distant from it (p. 204-).
They used 30 subjects of both sexes from grades 2, 3, and.
4- of a public elementary school. The children's task was
to attempt to fill 36 holes in a v/ooden box with marbles.
The children were told that they would receive a "grab
bag" and some candy if they were able to do this four
times. They were also told that the; time for each trial
would vary, and that at the end of a trial a buzzer would.
sound. They were to push a plunger to stop the buzzer
and begin a new trial. A hidden spring mechanism was
attached to the plunger and indicated the amount of
pressure exerted on it. The amount of pressure exerted
on the plunger was conceived "as an aggressive expression
of frustration" (p. 205). The children were blocked at
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four points in their effort to place 36 marbles in the 
holes. .The blocking, consisting of the sounding of the 
buzzer and the termination of a trial, occurred at the 
placement of 9, 19, 27, and 36 marbles. Each child had 
12 trials and was blocked twice at each of the five posi­
tions. The mean pressure exerted on the plunger was 
computed for each subject for each blocking point. The 
analysis of variance based on the five conditions of goal 
proximity yielded an E ratio significant at the .05 level. 
The amount of aggression increased as the point of block­
ing occurred nearer to the goal.
This study provides support for the relationship 
between strength of frustration and strength of aggres­
sion. However, Buss (1961) reports that these findings 
have not been substantiated by two similar studies 
conducted by McDonough (1958) and Roehl (1959).
Additional support for the idea that the strength 
of frustration increases as blocking occurs closer to the 
goal is provided by Lepley (194-0). He used 39 rats in a 
30 foot runway. After training the rats to traverse the 
runway to receive a reward, he frustrated the rats by non­
reward. This frustration was accomplished by blocking the 
rats at points varying in proximity to the goal. Blocking 
occurred at the goal, 10 feet from the goal, and 20 feet 
from the goal. He counted the number of retarded starts 
and refusals to start and used this as a measure of the 
effects of frustration. Group A, blocked at the goal,
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showed the greatest effect of frustration, Group C, block­
ed 20 feet from the goal was next, and Group B, blocked 
10 feet from the goal, showed the least effect of the 
three groups.
Cutler (1963), investigated the relationship between 
interference near and far from the goal and the correspond 
ing strength of aggression. The goal of the task was to 
score 100 as rapidly as possible on a toy pinball machine. 
Interference, consisting of experimenter activation of a 
"tilt light", occurred after all subjects had an initial 
successful trial. One group was interfered with close to 
the goal, 90 points, and another group was interfered with 
far from the goal, 20 points. A control group was permit­
ted to succeed a second time. The subjects, eight to ten 
year old fourth graders, were randomly assigned to one of 
the three groups. The Rosenzweig Picture Frustration Test 
(child form) was used as a measure of aggression. Two 
additional measures of aggression were used: a question­
naire measuring the strength of punishing attitudes and a 
dart throwing task designed to measure the force of aggres 
sive motoric responses by measuring the depth of penetra­
tion. The results were seen by the author as supporting 
the frustration-aggression hypothesis but not the goal 
gradient hypothesis.
Although the Cutler study did not support the goal 
gradient hypothesis, it must be remembered that there was 
only one frustration for each subject. The entire task
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consisted of only two trials. In addition, the validity 
of the various measures can be questioned.
Buss (1961) advocated that aggression should be 
studied directly in the laboratory. He maintains that 
questionnaire studies suffer from the disadvantage of 
little generality and are subject to faking and response 
sets. He contends that the reason direct aggression is 
not studied in the laboratory is because of the ethical 
and practical problems involved. The laboratory situation 
must be so constructed so that aggression will be permis­
sible and no injuries are inflicted. In addition, Buss 
(1963) makes the point that few studies have been con­
cerned with aggression in relation to "pure" frustration, 
that is, frustration which is not confounded with attack 
or verbal insult. He advocates the study of direct aggres­
sion in the laboratory in relation to "pure" frustration. 
Direct Aggression related to the Instrumentality of 
Aggression
It would be advantageous to adopt Buss's sugges­
tions. If we are interested in the causes and prevention 
of aggression, that is, direct aggression, then study of 
direct physical aggression would be more appropriate than 
investigating aggression through the use of questionnaires. 
Buss's distinction between verbal attack and "pure" frus­
tration is important, and care must be taken to avoid 
confounding these variables.
In an effort to implement his ideas, Buss (1961) 
developed the "aggression machine", which enabled him to
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overcome the practical and ethical problems encountered 
in investigating aggression in the laboratory. The 
"aggression machine" consists of an "experimenter's" 
panel and a "subject's" panel separated by a screen. The 
"experimenters" are the actual subjects of the study and 
are instructed to teach the "subject", actually a con­
federate hereafter called the "victim", a concept which 
consists of learning the appropriate response to different 
stimuli. The "experimenter" pushes buttons on his panel 
to present stimuli to the "victim". The "victim" responds 
by pushing buttons which cause lights on the "experiment­
er's" panel to light. The "experimenter" also records the 
"victim's" responses. If the response is correct, the 
"experimenter" pushes the correct button. If the response 
is wrong, the "experimenter" is to administer a shock 
ranging in intensity' from 1 to 10. In order to know the 
intensities involved, the "experimenter" experiences 
shocks from buttons one, two, three, and five, and he is 
told that the intensity continues to increase up to 10. 
Shock from button one is slightly above threshold, and 
that from button three is "painful". Shock from button 
five is described by Buss as an "extremely noxious 
stimulus". Regrettably, Buss does not provide any quan­
titative values for these shock levels. Just before the 
trials begin, the "victim" removes the electrode from his 
finger so that he receives no shock. He also records the 
level of shock administered for each incorrect response.
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The frustration consists of the "victim's" inability to 
learn the concept.
Two studies by Buss, in which he used the "aggres­
sion machine", will be discussed in detail, since they 
provide much of the impetus for the present research.
Buss (1963) was interested in the relationship of physical 
aggression to frustrations of different strengths. He 
was also interested in the instrumentality of aggression. 
Buss states that the instrumental value of aggression is 
the most, important determinant of aggression. Aggression 
is instrumental if it overcomes the obstacle to goal 
attainment. Aggression was not instrumental in this study: 
therefore, he predicts that the intensity of aggression 
would be low. He defines frustration as a stimulus event. 
It is the "blocking of learned instrumental or consummatory 
behavior" (p. 2). He employed three different types of 
frustration: task failure, failure to achieve a monetary
reward, and failure to achieve a better scholastic grade. 
The previously described "aggression machine" was used.
The "victim" had a prearranged schedule of responses which 
he used for all "experimenters". This consisted of six 
errors on trials 11-20, five errors on 21-30, and four 
errors per ten trials thereafter until reaching the crite­
rion of five consecutive correct responses starting at 
trial 70* On the first ten trials, the "experimenters" 
were instructed to shock the "victim" on every trial 
regardless of his response, because this was a "confusion
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series" to abolish any pre-experimental response biases 
or tendencies. Aggression was defined as the "delivery 
of painful or noxious stimuli to another organism" (p. 3), 
and was measured by the intensity of shock administered.
The confusion series provided a base level of aggression 
for each subject, that is, "experimenter". Buss considers 
shocks of intensity three or greater as aggressive, because 
they inflict pain and are not merely informative as are 
shocks of intensities one or two.
The levels of frustration were established on the 
assumption that the stronger the blocked motivation, the 
stronger the frustration. Buss attempted to establish 
four levels of motivation through different instructions 
to four different groups. The "Know How" group was told 
that the more intelligent and capable experimenters were 
getting faster learning. The "Money" group was told that 
the fastest team in accomplishing the task would receive 
#10, and the second fastest team would receive #5. The 
"Grades" group was told that the results of their perfor­
mance would be given to their Psychology Professor, who 
would use the results to determine grades in boderline 
cases. These three groups were told to expect learning to 
occur at approximately 30 trials. The Control group was 
told nothing, except to expect learning to occur between 
trials 65 and 75. This is exactly when criterion was 
reached. Thus, there was little or no frustration for 
this group. Buss maintained that the strength of the
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underlying motivation, and subsequent frustration, 
increased from the Control group through the "Know How" 
and "Money" groups up to the "Grades" group.■ He hypothe­
sized that the intensity of aggression would vary with 
this increasing magnitude of frustration. Buss maintained 
that his procedure established aggression as physical, 
direct, and most importantly, noninstrumental. Therefore, 
he hypothesized that the intensity of aggression would be 
low. Twenty male and twenty female Introductory Psychol­
ogy students were used in each of the four groups.
The results were analyzed separately for the male 
and female data. Considering the men's data, all three 
frustration curves were significantly steeper than the 
curve for the Control group. The "Know How" group did not 
differ significantly in intensity of aggression from the 
"Grades" group, but had significantly less intensity of 
aggression than the "Money" group. Buss remarks: "Thus 
for the most part, the predicted difference between "Know 
How", "Money", and "Grades" failed to materalize" (p. 5).
Considering the women's data, the three frustration 
groups showed significantly more aggression than the 
Control group. However, there was no difference between 
the frustration groups in intensity of aggression.
Significant sex differences were found. Men were 
more aggressive than women, and men aggressed signifi­
cantly more against men than against women. Women did not 
aggress significantly more against either men or women.
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Buss concludes from this study that it is question­
able whether the intensity of aggression covaries with 
frustration strength. He admits that one possible expla­
nation could be that the frustration may not have been 
different in strength. Concerning this possibility, Buss 
(1963) remarks:
There have been no published data concerning the 
relative strengths of various frustrating proce­
dures, and in the absence of such data, we cannot 
be sure that frustrations of apparent different 
intensities really are different. Nevertheless, 
according to frustration-aggression theorists 
(Bollard et al., 1939) one way of varying the 
strength of frustration is to vary the strength 
of the motivation being blocked. The three goals 
in the present study were: success as an experi­
menter, acouisition of a moderate sum of money, 
and securing a good grade or at least not a bad 
one. These were ordered a priori in increasing 
order of motivational strength. While there is 
no laboratory evidence to sustain this assumption, 
it seems reasonable in light of what is known 
about college students (p. 6).
In spite of Buss's statement, there is reason to 
doubt that the frustrations he used were different in 
strength. Buss admits that motivations, upon which the 
differences in frustration were based, "were ordered a 
priori in increasing strength" (p. 6). This is a danger­
ous procedure. It can be argued that most college stu­
dents have high achievement motivation and would attempt 
to do their best in all situations of this experimental 
type. In addition, college students' reaction to incen­
tives such as money and grades would be highly individual 
and generalization is difficult. In a subsequent study, 
Buss (1966) eliminated the money frustration group that
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he had used in his study of 1963. Concerning this elim­
ination he states:
The money-frustration group, employed previously, 
was not used because it appeared to be of approx­
imately the same intensity of frustration as the ■ 
Know-How group, and because the incentive value 
of the small monetary reward might covary (nega­
tively) with personal wealth (p. 155).
Thus, Buss himself has provided support for the contention
that it is difficult to establish on an a priori basis the
influence of certain incentives with college students.
Buss had stated that his procedure produced a non- 
arbitrary frustration. Hov/ever, since those in the three 
frustration groups were led to expect learning around 
trial 50, it is possible to view the frustration produced 
by learning not occurring -until trial 75 as arbitrary. If 
frustration did occur at all in the control group, this 
would probably be viewed as nonarbitrary, since learning 
was not expected until trials 65-75.
In his conclusion, Buss stated that the instrumental 
value of aggression determines the frustration-aggression 
relationship:-
When aggression has no instrumental value, its 
intensity is unrelated to that of frustration; 
when aggression has instrumental value, its 
intensity covaries with the intensity of frus­
tration (p. 7).
This hypothesis provided the basis for Buss's (1966) 
next study. He used only three frustration groups: the 
"Know-How" group, the "Grades" group, and the control 
group. As in the previous study, the "Know-How" group and
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the "Grades" group were instructed to expect learning at, 
approximately trial 30. The control group in this study 
was given no indication of when to expect learning.
The instrumentality of aggression was the variable
of primary interest. Buss established the instrumentality
through instructions given to half of the subjects. These
subjects were told that:
. . . Research had established that the more 
intense the shocks, the faster the learning, 
that is, that aggression would be instrumen- 
tally valuable in overcoming frustration (p. 155).
A feedback variable was included. This consisted of 
the "victim" gasping and groaning whenever the shock level 
reached buttons eight, nine, or ten and half of the time 
for buttons six or seven. There was no feedback during 
the confusion series, and thereafter, this feedback was 
given to one half of the subjects.
There were a total of five independent variables: 
strength of frustration, instrumental value of aggression, 
feedback or no feedback from the "victim", sex of the 
"experimenter", and sex of the "victim". The subjects, 
that is, "experimenters" consisted of 120 female and 120 
male Introductory Psychology students.
Buss analyzed the data from the confusion series 
separately from the rest of the trials. In the confusion 
series, those subjects for whom aggression v/as instrumen­
tal gave significantly more intense shocks than those for 
whom aggression v/as not instrumental. In addition, when 
aggression was of no instrumental value, there was essen­
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tially no difference between the control, "Know How", and 
the "Grades" group in the intensity of aggression. How­
ever, when aggression was of instrumental value, the 
"Grades" group aggressed significantly more than the 
"Know How" group, who aggressed more than the control 
group. Buss interprets these results as confirming the 
a priori ordering of these groups in terms of motivation 
and as supporting his belief that the instrumentality of 
aggression determines the frustration-aggression relation­
ship .
Analysis of the remaining trials indicated that 
frustration did not lead to significantly more aggression 
than a control. Even under the most optimal conditions of 
no feedback and instrumental aggression, there was no 
significant difference in aggression among the three frus­
tration groups. Aggression occurring under the instrumen­
tal condition was significantly higher than that occurring 
under the noninstrumental condition. Two additional find­
ings were that: significantly more aggression occurred 
under the no feedback condition than under the feedback 
condition, and men aggressed more intensely than women.
Buss found, as he had in his previous study (1963), 
that frustration led to no more aggression than a control, 
even under the most optimal conditions of instrumentality 
and no feedback. Buss then makes the controversial con­
clusion that:
. . . Frustration leads to no physical aggres­
sion even when the aggression is instrumental.
23
Integrating this finding v/ith those of the 
previous study (1963), it is clear that for 
college students pure frustration is a rela­
tively unimportant antecedent of physical 
aggression (p. 161).
Buss went on to remark that he knows of no research em­
ploying "pure" frustration which contradicts the view 
"that there is little relationship between frustration 
and aggression" (p. 161).
As in his previous study, it is questionable whether 
Buss' procedure was successful in establishing different 
levels or strengths of frustration. Buss defends his 
frustration procedure on the basis of differences in under­
lying motivation and offers the results of the confusion 
series under the instrumental condition as support. Under 
this condition, the "Grades" group aggressed most, the 
"Know How" group next, and the control group least. Buss 
does maintain that instrumentality is the most important 
determinant of aggression. Consequently, that the differ­
ent levels of motivation appeared under the instrumental 
condition and not under the noninstrumental condition was 
to be expected. However, if instrumentality is the deter­
mining factor, then one would expect that there would be 
more aggression under the instrumental condition than 
under the noninstrumental condition. At the same time, 
if the frustration procedure was successful in establish­
ing three levels of frustration, these should have ap­
peared under both the instrumental and noninstrumental 
conditions. This did not occur, and there is considerable
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doubt whether Buss was successful in establishing differ­
ent strengths of frustration in his studies.
In discussing his measure of aggression, Buss 
anticipated the possible argument that since the subjects 
were instructed to administer shock for incorrect re­
sponses, this was not really aggressing. In reply, Buss 
remarked:
. . . While the subject had to use shock, he 
could have used the lower intensities. Shock 
from buttons 1 or 2 is sufficiently mild to be 
used as a signal (that the response was wrong) 
without being aggressive; but since buttons 3 
and higher deliver clearly painful shocks, the 
subject is not merely signaling an incorrect 
response but delivering noxious stimuli as 
well (pp. 160-161).
This is a very logical explanation, and his proce­
dure for measuring aggression appears valid. However, 
this reasoning, while supporting the validity of the 
aggression measure, raises questions concerning the estab­
lishment of the instrumentality of aggression. This 
variable was established by telling the subjects that 
"research had established that the more intense the shocks, 
the faster the learning" (p. 155). It can be argued that 
rather than establishing the actual instrumentality of 
aggression, the subjects were merely being instructed to 
use shocks of higher intensities. Rather than responding 
to the frustrations on the basis of the instrumentality or 
noninstrumentality of aggression, the subjects were merely 
responding on the basis of whether they had been instruct­
ed to administer shocks'of higher intensities or not.
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The data from the confusion series would support this 
contention. It was discovered that those under the instru­
mental condition gave significantly more intense shocks 
than those under the noninstrumental condition. However, 
in the confusion series, no frustration had yet occurred. 
There is no logical reason to expect more aggression from 
the instrumental group than from the noninstrumental group 
under these conditions, except if one group was "instruct­
ed" to use shock of higher intensities. It is believed 
that this is what occurred.
Buss has called attention to an important variable 
in the instrumentality of aggression. Perhaps a better 
method of establishing the instrumentality of aggression 
would be to have the subjects, in a pre-experimental 
session, actually experience, in a laboratory situation, 
the overcoming of frustration by the use of aggression.
A procedure of this type would provide an empirical basis 
for studying the effects of instrumentality of aggression. 
Aggression Related to the Arbitrariness of Frustration
The variable of arbitrariness of frustration has been 
studied primarily by questionnaire studies. Pastore (1952) 
believed that the 16 situations used by Doob and Sears 
(1939) in their study could be described as unreasonably 
or arbitrarily frustrating. He was interested in the 
results if these situations were modified to make the 
frustrations nonarbitrary. He devised 10 frustrating 
situations, some of which were in the Doob and Sears study,
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and wrote two forms, an arbitrary and a nonarbitrary form. 
These were given to 131 college students who were to write 
their responses in booklets. These responses were inde­
pendently evaluated by Pastore and a graduate student and 
categorized as aggression (overt or nonovert), nonaggres­
sion, and nonscorable. The mean number of aggressive 
responses for the 67 subjects who were given the arbitrary 
set was 6.34-. The mean for the 64 subjects given the 
nonarbitrary form was 3.65. This difference was signifi­
cant at the .01 level.
Cohen (1955) extended Pastore's work on arbitrari­
ness. He investigated the ideal-actual distinction, that 
is, what a person says he ought to do in a frustrating 
situation with what he would actually do. He was also 
interested in the effect of the agent of frustration on 
the amount of aggression. He employed two agents: an 
authority figure and a peer. Fourteen frustrating expe­
riences were prepared, half of which set up a peer as the 
frustrating agent and half of which set up an authority 
figure as the agent. Also half of the situations were 
arbitrarily frustrating, and the other half were non- 
arbitrarily frustrating. The 60 college subjects were giv­
en the same questionnaire twice. On the first administra­
tion, they were told to indicate how they thought people 
ideally should respond. On the second administration, 
they were told to indicate how people would actually act. 
Response categories similar to those used by Pastore (1952)
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were used. The results indicated less aggression in the 
nonarbitrary condition than in the arbitrary condition, 
less aggression when ideal behavior was stressed, and loss 
aggression when the frustrating agent was an authority 
figure. The difference between the nonarbitrary and the 
arbitrary conditions was greater under the actual set than 
under the ideal set, and when the frustrating agent was a 
peer than when he was an authority figure.
In the previously discussed questionnaire study by 
Allison and Hunt (1959), there were 12 situations of frus­
tration which were arranged to be: unspecified frustration, 
justified frustration, and unjustified frustration. There 
were two groups, one high in social desiarability and one 
low in social desirability. The response measure consis­
ted of five alternatives to the question of whether they 
would get "mad". The results, in general, confirmed the 
results of Pastore (1952) and Cohen (1955) : unjustified 
frustration is more likely to produce aggression than 
justified frustration. In addition, both groups showed 
significantly more aggression under unjustified frustra­
tion than under justified frustration.
These studies taken together would seem to provide 
substantial support for the influence of the arbitrariness 
of frustration on subsequent aggression. However, these 
studies are questionnaire studies and Kaufmann's (1965) 
statement concerning questionnaire studies is noteworthy: 
Questionnaires which aim at assessing a person's
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opinions about another individual are equally 
equivocal in their meaning. Is it justifiable 
to classify as aggression an opinion which, in 
terms of the respondent's perception has no 
chance of affecting the target of his remarks?
(p. 352).
This is an important point. Questionnaire studies 
are valuable as initial means of investigation, but what 
is needed now, if we are interested in physical aggres­
sion and the prevention of this aggression, is direct 
manipulation of variables in a laboratory situation 
involving direct physical aggression.
Berkowitz has stressed the importance of aggression 
eliciting stimuli in the situation in the occurrence of 
aggression. These situational stimuli are important, 
because if they can be identified and removed, the proba­
bility of aggressive responses would decrease. The arbi­
trariness of frustration can be considered as one of these 
important situational variables. As Berkowitz (1969) 
stated:
This change in the frustrator's stimulus qualities 
could also be involved in nonarbitrary thwartings. 
Defining a frustration as reasonable or proper, 
i.e. as nonarbitrary in essence weakens the frus- 
trater's association with aggression as a conse­
quence, he would be less likely to elicit overt 
aggression from the frustrated individual.
Further research is obviously necessary here as in 
the other aspects of aggression, (pp. 24-25).
Proposal
The present study proposes to investigate the arbi­
trariness of frustration in a laboratory situation in 
relation to "pure" frustration and direct physical aggres­
sion. Two additional variables will also be investigated.
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An attempt will be made to investigate the relationship 
between different strengths of frustration and strength 
of subsequent aggression. In addition, the instrumental­
ity of aggression will be considered. Thus, this study is 
basically an investigation of the frustration-aggression 
hypothesis. However, Berkowitz's following remarks have 
not been ignored:
I believe a good deal of psychological research 
is still directed toward test of the frustration 
aggression hypothesis despite the considerable 
evidence demonstrating that frustration can 
heighten the probability of aggressive behavior.
Rather than merely testing the notion again and 
again, we should address ourselves to the incon­
sistent findings. Under what conditions does a 
thwarting lead to an aggressive reaction? (1969).
The present study will be directed to these incon­
sistent findings. The procedure utilized by Buss (1963, 
1966) will be used in this study. The method of estab­
lishing different strengths of frustration will be based 
on the procedure used by Haner and Brown (1955). This 
procedure is based on the goal gradient concept, that is, 
blocking near to or far from a' goal. The instrumentality 
of aggression will be established by a preexperimental 
"warmup task". In this task, shocks of higher intensities 
will be differentially reinforced for those subjects in the 
instrumental group. There will be no differential rein­
forcement for those in the noninstrumental group. This 
study will consist of a 3 x 2 x 2 factorial design with 
three levels of frustration (high, low, and control), two ' 
types of frustration (arbitrary and nonarbitrary) and an
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instrumental and noninstrumental condition.
Hypotheses
1. More aggression will occur in the arbitrary- 
condition than in the nonarbitrary condition.
2. More aggression will occur when aggression is 
instrumentally valuable than when aggression 
is not instrumentally valuable.
3. Strength of aggression will increase with an 
increase in strength of frustration.
4. The greatest amount of aggression will occur 
under the condition in which aggression is 





The subjects were 120 male college students enrolled 
in the Introductory Psychology class during the academic 
year 1969-70 at the University of North Dakota.
Apparatus
A modification of the "aggression machine" developed 
by Buss (1961) was used in this study and is depicted in 
Figure 1. This machine consisted of two separated con­
soles, one for the "victim" (confederate) and one for the 
"experimenter" (subject). The "experimenter's" console 
consists of four buttons which present the stimuli to the 
"victim", and four response lights which indicate the 
"victim's" responses. There are 10 buttons which osten­
sibly deliver shocks to the "victim", and in addition, 
activate lights corresponding to the button pushed. There 
is also a button which indicates to the "victim" that his 
response was correct. The "victim's" console consists of 
four lights, which represent the four stimuli being pre­
sented, and four response buttons. There is also a light 
which indicates correct responses. The "victim" has an 
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Figure 1. Modification of the "Aggression Machine".
what level of shock was administered. This console 
remains out of sight of the "experimenter".
Procedure
The subject is joined by a confederate, and both are 
told that "this experiment is being conducted to determine 
whether undergraduate students can teach other students a 
concept by employing certain learning principles through 
the use of this machine". The subject and the confederate, 
hereafter called the "victim", are told that one of them 
will be the experimenter and one will be the subject in 
this experiment. A rigged lottery system is used which 
assures that the real subject will be the "experimenter" 
and the confederate will be the "victim". Each chooses a 
card, which both say "experimenter", but the "victim" 
reports that his says "subject". Then the "experimenter" 
is shown how to present stimuli and record responses.
The sheet on which the "victim's" response to each stimu­
lus is to be recorded also contains the schedule for pre­
senting the stimuli in a predetermined random sequence.
The "experimenter" is also given a card which indicates 
the correct responses. He is instructed to flash the 
correct light whenever the "victim's" response is correct 
and to administer shock whenever the response is incorrect. 
There are ten shock buttons, and the "experimenter" is 
given shock from buttons one, three, and five so that he 
will know how intense a shock he is delivering. The 
respective shock intensities are 80, 122, and 145 volts
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terminated into a static 100K ohm resistive load. The 
"experimenter" is told that the intensity of shock contin­
ues to increase and that button 10 delivers "an excruciat­
ingly painful shock." Then'the "victim" is instructed 
that his task is to learn the appropriate response to each 
stimulus, and he is shown how to operate his console.
Both are informed that the actual learning task will be 
preceeded by a shorter "warmup task," in order to famil­
iarize them with the apparatus and with each other.
Since there was to be no feedback in the experiment, the 
participants were requested to refrain from conversation, 
cursing, and groaning. They were also told that as soon 
as these tasks have been completed their requirement for 
one hour research participation has been fulfilled and 
that they may leave even if an hour has not yet expired.
The participants go to their consoles, and the "experi­
menter" is instructed that the criterion for learning in 
the first task is four consecutive correct responses and 
seven consecutive correct responses for the second task.
He is also instructed at this point that the first ten 
trials of both tasks are considered a "confusion series."
He is to shock the subject on each of these first ten 
trials no matter whether his response is correct or not, 
in order to wipe out any preexperimental response tenden­
cies the subject may have. Prior to the presentation of 
stimuli, the "victim" removes the electrode from his finger 
and uncovers that portion of his console which indicates
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what level of shock was administered. Throughout the 
presentation of stimuli, the "victim" makes responses 
according to a predetermined schedule and records shock 
levels.
Measurement of Aggression
The definition of aggression is the same as that 
used by Buss (1963): "the delivery of painful or noxious 
stimuli to another organism" (p. 3). It is operationally 
defined as the intensity of shock administered to the 
"victim". The intensity ranges from one to ten.
Frustration Procedure
The definition of frustration is consistent with 
that employed by Buss (1961). Frustration is viewed as a 
stimulus event. It is the blocking of learned or consum- 
matory behavior. It is established by providing a goal 
and by interfering with the instrumental behavior which 
leads to the attainment of this goal. The "experimenter's" 
goal was to teach the "subject" a concept. Frustration 
consists of the "subject's" inability or failure to learn 
this concept. All of the "experimenters", except those in 
the control group, were led to expect learning to occur at 
approximately 30 trials. Thus, frustration should begin 
at this point when it becomes obvious that the "subject" 
would not reach the criterion within 30 trials.
Strength of Frustration
Three different strengths of frustration were estab­
lished on the basis of the goal gradient principle. For
one group of "experimenters", the "victim" reaches a pla­
teau of three consecutive correct responses during trials 
21-30 and remains at this level of only three consecutive 
correct responses until reaching the criterion of seven 
consecutive correct responses during trials 71-7 7• For 
another group of "experimenters", the "victim" reaches a 
plateau of six consecutive correct responses during trials 
21-30 and remains at this level until reaching criterion 
during trials 71-77* For the "experimenters" in the 
control group, the "victim" makes three consecutive cor­
rect responses during trials 21-30, four during 31-4-0, 
five during 4-1-50, six during 51-60, six during 61-70, and 
seven during 71-7 7*
The group experiencing blocking at six consecutive 
correct responses should be more frustrated than the group 
experiencing blocking at three consecutive correct re­
sponses. The control group experienced little or no 
blocking and should be weakest in strength of frustration. 
Arbitrary and Nonarbitrary Frustration
Arbitrariness was manipulated through the expectan­
cies presented to the "experimenters" through the in­
structions. These instructions were constructed so that 
both groups, while still being frustrated by the "sub­
ject's" inability to learn the concept, would view the. 
frustrations differently, that is, either as reasonable, 
thus nonarbitrary, or unreasonable, thus arbitrary.
The instructions to the nonarbitrary group were:
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Previous work with this task has indicated that 
it is reasonable to expect that if the subject 
cooperates he should be able to learn this task 
in approximately 30 trials. However, it has been 
discovered in previous research that some subjects, 
although they were cooperating, "blocked" on this 
task and were unable to learn it. This is not 
unreasonable considering what we know about the 
effects of experimental situations on learning.
The instructions to the arbitrary group were:
Previous work with this task has indicated that 
it is reasonable to expect that if the subject 
cooperates he should be able to learn this task 
in approximately 30 trials. To be unable to do 
so seems unreasonable considering what we know 
about the effects of experimental situations on 
learning. It has been discovered in previous 
research that those subjects who did not learn 
this task were not cooperating fully.
These instructions were given to the "experimenters" 
after they had completed the "warmup task" and prior to 
commencing the actual learning task.
Instrumental Value of Aggression
The first learning task, which is ostensibly a 
"warmup task", is the device used to manipulate the in­
strumental value of aggression. Aggression is defined as 
instrumental if it overcomes the blocking. In the nonin­
strumental group, the "warmup task" consists of 34- trials. 
The first ten trials are the "confusion series". All ten 
responses are shocked, but three single correct responses 
do occur in these ten trials. During trials 11-20, the 
"victim" obtains two consecutive correct responses. On 
trials 21-30, three consecutive correct responses are 
made, and on trials 31-54-, the criterion of four consecu­
tively correct responses is reached.
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For those in the instrumental group, the "victim" 
differentially reinforces more intense aggression by mak­
ing correct responses only if the shock level is five or 
greater. The "victim's" prearranged response schedule 
includes only one correct response in the "confusion se­
ries". The "victim" remains at this level until a shock 
of five or greater is administered' upon which he immedi­
ately moves to the next level of responses. This level 
consists of 10 trials made up of two blocks of two con­
secutive correct responses followed by three incorrect 
responses. The next level includes two blocks of three 
correct responses followed by two incorrect responses.
The following level is the criterion level of four con­
secutive correct responses. The "victim" does not move 
from one level to another until he has completed each 
level at least once, and the "experimenter" has administer 
ed a shock of five or greater after the last incorrect 
response.
It is believed that this procedure will establish 
for one group the instrumental value of aggression in over 
coming frustration. The other group, which experiences 
a smooth, steady learning by the "subject" should not have 
experienced the instrumental value of aggression.
Tasks
The "warmup task" consists of the "victim" learning 
to respond with light "Z" to all stimuli: "Q", "V", "J", 
and "T". The primary learning task requires that the
r
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A mean aggression score was computed for each of the 
120 subjects. Table 1 contains the means and standard 
deviations of the confusion series data of the "warmup" 
task and of the data from all trials of the experimental 
task.
Table 1
Means and Standard Deviations of the Data-from 
the "Warmup" and Experimental Tasks.
Warmup Experimental
Condition X S.D. X S.D.
C-A-NI 2.4-20 0.962 3.063 1.14-8
C-NA-NI 2.610 1.214- 3.552 1.381
C-NA-I 2.550 1.367 4-.061 1.161
C-A-I 3.4-4-0 1.4-70 4-. 186 1.704-
L-A-NI 2.610 0.914- 3.819 1.794-
L-NA-NI 2.150 1.190 3.292 1.608
L-NA-I 1.980 0.831 3.370 0.739
L-A-I 2.4-52 1.222 3.324- 0.924-
H-A-NI 2.070 0.907 2.876 1.107
H-NA-NI 1.926 1.057 2.828 1.766
H-NA-I 2.790 1.720 4-.259 1.987
H-A-I 2.650 1.123 4-. 805 1.670
C - Control
L - Low Frustration
H - High Frustration
A - Arbitrary, NA - Nonarbitrary
I - Instrumental, NI - Noninstrumental
The Cochran test for homogeneity of within group 
variance yields an F of 0.174- (12, 9) which is nonsignifi­
cant at the .05 level. The analysis of variance of the
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confusion series data of the "warmup" task indicates that 
there was no significant difference in the base level of 
aggression at the outset of the experiment. The analysis 
of variance summary table is presented in Table 2.
TABLE 2
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Analysis of Variance of the Warmup Task
Source of Variation SS df MS P
Levels of Prust. (A) 5.451 2 2.726 1.686
Instrumentality (B) 4.284 1 4.284 2;650
Arbitrariness (C) 1.743 1 1.743 1.078
AB 2.738 2 1.369 0.847
AC 0.897 2 0.449 0.272
BC 1.232 1 1.232 0.762
ABC 2.752 2 1.376 0.851
Within 174.474 108 1.616
Total 193.571 119
Having determined that no difference in base level 
aggression existed prior to the experiment, the Cochran 
test for homogeneity of within group variance was perform­
ed and yielded a nonsignificant E ratio of 0.154 at the 
.05 level. An analysis of variance was performed on the 
data from all the trials of the experimental task, includ­
ing the "confusion series". This analysis of variance 
summary table is presented in Table 3.
The instrumentality-noninstrumentality of aggres­
sion obtained significance at the .01 level with an P 
of 7.124 (df 1,108). Inspection of the data shows that 
significantly more aggression occurred when aggression 
was instrumental than when it was noninstrumental. The 
interaction of instrumentality-noninstrumentality with 
the three levels of frustration reached significance
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at the .05 level with an F of 3.952 (df 2,108). The
TABLE 3
Analysis of Variance of the Experimental Task
Source of Variation SS df MS F
Levels of Frust. (A) 1.991 2 0.996 0.422
Instrumentality (B) 16.829 1 16.822 7.124**
Arbitrariness (C) 0.330 1 0.330 0.139
AB 18.672 2 9.336 3.952*
AC 1.288 2 0.641 0.270
BC 0.175 1 0.175 0.074
ABC 2.456 2 1.228
Within 255.093 108 2.362
Total 296.827 119
* p. < .0 5
** p. <.01
nature of this interaction can be understood by inspect­
ing Figure 2. Neither the level of frustration, the
arbitrariness of frustration, nor any of the other inter­
actions reached significance. Figure 2 depicts the amount 
of aggression exhibited by the low and high frustration 
groups and the control group in the experimental task, 
after having experienced the instrumentality or noninstru­






Figure 2. The amount of aggression exhibited 
by the three groups in the experimental task.
4-3
condition, the control group exhibited the most aggres­
sion followed by the low frustration group and then by 
the high frustration group. Under the instrumental 
condition, the high frustration group exhibited the most 
aggression followed by the low frustration group and then 
by the control group. It can be seen that only when 
aggression had been previously experienced as instrumental 
in overcoming frustration did the high frustration group 
exhibit more aggression than the low frustration group. 
However, the only difference which reached significance, 
at the .05 level, as determined by Duncan's Multiple Range 
test, occurred between the high frustration group under 
the noninstrumental condition and the high frustration 
group under the instrumental condition.
The number of trials required to reach criterion in 
the "Y/armup Task" by those in the instrumental condition, 
that is to establish the instrumentality of aggression, 
ranged from 4A to 34-7» with a mean of 89.333 and a stan­
dard deviation of 76.785.
Figure 3 depicts the amount of aggression exhibited 
by the three frustration groups over the 77 trials of the 
experimental task. An analysis of variance, presented in 
Table 4-, was performed on this data. There was no sig­
nificant difference in the amount of aggression exhibited 
by the three frustration groups over the 77 trials. How­
ever, there was a significant difference in amount of 
aggression as a function of trials.
TABLE 4
Analysis of Variance of Aggression over Trials
Source of Variation SS df MS F
Between Subjects 32.212 11
A (level of Frust.) 1.783 2 0.892 0.264
Subjects within groups 30.429 9 3.581
Within Subjects 19.849 72 0.276
B (trials) 13.588 6 2.265 22.961**
AB 0.936 12 0.078 0.791
B x Sub. within groups 5.525 54 0.099
**p.< .01
Figure 3 shows that for all three groups the amount 
of aggression increased as the number of trials, and con­
sequently, the number of frustrations, increased.
Figure 3* The mean amount of aggres­
sion exhibited by the three frustra­
tion groups over all 77 trials.
Trend analysis indicated significant linear trends 
for these three curves at the .01 level. In addition, the 
quadratic trend was significant for the high frustration 
group at the .01 level but not for the other two groups. 
Inspection of Figure 3 shows that all three groups start
out at approximately the same level of aggression and reach
/about the same level at the end of the task. However,
4-5
the high frustration group differs from the other two 
groups in that it reaches its plateau of aggression sooner 
and remains there. This accounts for the fact that both 
linear and quadratic trends were significant for the high 
frustration data, and only linear trends were significant 
for the data from the low frustration and control groups.
After the experiment, each "experimenter" received a
questionnaire. To check on the arbitrary-nonarbitrary
condition, one question asked:
Do you believe that the subject you were work­
ing with cooperated, that is, tried his best to 
learn the concept? Yes__ No_
Table 5 shows that 90% of those in the nonarbitrary group 
believed that their subjects cooperated. Of those in the 
arbitrary group, 65% believed that their subjects cooper­
ated.
TABLE 5
Responses to the question concerning 
the cooperation of their "subjects".
Response
Condition Yes No




The nonarbitrary group was expected to view their 
subjects as having cooperated and the resulting frustration 
as reasonable. The arbitrary group was expected to view 
their subjects as not having cooperated and the resulting 
frustration as unreasonable. A "t" test on the signifi­
cance of the difference in the proportion of those sub-
/
jects in the two groups who believed that their "subject"
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cooperated was significant at the .01 level. Thus, the 
method employed was successful in establishing some dif­
ferences in these two groups in their view of the cooper­
ativeness of their "subjects". However, the instructions 
for the nonarbitrary group can be considered 90% effective 
and the instructions for the arbitrary group only 35% 
effective.
Figures 2 and 3 show that the control group was not 
an effective control. This group was told to expect 
learning to occur around trial 70, and since learning did 
occur between trials 70-7 7, there should have been very 
little frustration and correspondingly very little aggres­
sion. Another question on the post experiment question­
naire provides some light as to the reason for the con­
trol group's ineffectiveness. The question asked:
If learning did occur, did it occur as quickly
as you expected? Yes __ No __
It was expected that those subjects in the low and high 
frustration groups, since they were led to expect learn­
ing to occur around trial 30, would answer the question 
"no". Those in the control group were expected to answer 
"yes". Table 6 shows that those in the low and high frus­
tration groups answered in the anticipated direction.
That is, 82.2% of the subjects in these two groups re­
sponded "no". Those in the control group answered in the 
direction which was opposite than anticipated. Only 37.5% 
of those in the control group ansxvered "yes".
4-7
TABLE 6
Responses to the question concern­
ing whether their "subject" learn­
ed as quickly as expected.
Response
Group Yes No
Control 15 (37.5%) 25 (62.5%)
Low Erust. 7 (17.5%) 33 (82.5%)
High Erust. 7 (17.9%) 52 (82.1%)
A "t" test on the significance of the difference in
■ithe proportion of successes in the control group compared 
to the proportion of successes in the other two groups was 
significant at the .001 level. This indicates that the 
instructions were not as effective for the control group 




The results of this study show that it v/as possible 
to establish different strengths of frustration on the 
basis of blocking near to or far from a goal. In addition 
amount of aggression varied directly with the strength of 
frustration, as predicted by the frustration-aggression 
hypothesis, but only under the condition of instrumental 
aggression. This relationship did not occur when aggres­
sion was noninstrumental. Thus, the results of this ex­
periment confirm the idea of Buss (1963) that the instru­
mentality of aggression is the most important variable in 
the frustration-aggression relationship. However, Buss 
(1966) was unable to provide support for this relation­
ship. He concluded that frustration led to no more aggres 
sion than a control, even when aggression was instrumental
In addition to using a different method for estab­
lishing the different levels of frustration, the procedure 
for establishing the instrumentality of aggression in the 
present study was also different than the method employed 
by Buss (1966). Buss established the instrumentality of 
aggression through the instructions to the subjects. His 
data indicated that those in the instrumental condition 
gave significantly more intense shocks than those in the
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noninstrumental group. Although Buss interpreted these
results as indicating the success of his procedure, he
recognized the instructional nature of his procedure, as
evidenced by his following statement:
This is of course the expected result, and it 
merely confirms the success of the instructions. 
Telling subjects that learning is facilitated by 
more intense shocks should lead to a higher 
shock level, as well as render the aggression 
instrumental in overcoming frustration (p. 15&).
In the present study, the instrumentality of aggres­
sion was established through the use of the "warmup task". 
The "victim" would not learn the concept until the "exper­
imenter" administered a shock of intensity five or greater 
By gradually increasing the number of correct responses, 
there was more of an opportunity for frustration to occur. 
This somewhat complicated procedure was used so that each 
subject in the instrumental condition could actually exper 
ience the instrumentality of aggression in overcoming 
frustration, rather than merely being told that shocks of 
higher intensities lead to faster learning. The data in­
dicates that this procedure was successful.
Additional support for the frustration-aggression 
hypothesis was provided by the analysis of the amount of ' 
aggression exhibited by the three frustration groups as 
the number of trials increased. Analysis of the data 
indicated that the amount of aggression increased as the 
number of trials, and consequently the number of frustra­
tions, increased. The three frustration groups showed no
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significant difference in amount of aggression exhibited 
over trials. However, the high frustration group showed 
both a significant linear and a significant quadratic 
trend, while the low frustration group and .the control 
group showed only a linear trend. This difference can be 
accounted for by the fact that the high frustration group 
reached a plateau of aggression sooner and remained there, 
while the other two groups showed a more gradual increase 
in aggression.
Berkowitz has long been an advocate of the impor­
tance of aggression eliciting stimuli in the situation in 
the occurrence of aggression. One of these variables is 
the arbitrariness of the frustration. Questionnaire 
studies (Cohen, 1955; Pastore, 1952) indicate that aggres­
sion is more likely when frustration is viewed as arbitrary 
than when it is viewed as nonarbitrary. This study in­
cluded an attempt to manipulate this variable, through the 
instruction presented to those in the arbitrary and non­
arbitrary conditions, in a laboratory situation involving 
direct physical aggression. It was believed that the 
"victim's" inability to learn the task within 30 trials 
would be viewed as reasonable and nonarbitrary by those in 
the nonarbitrary condition and as unreasonable and arbi­
trary by those in the arbitrary condition. The results 
indicate no significant difference in the amount of aggres­
sion exhibited under these two conditions. Inspection of 
the post experiment questionnaire provides some idea
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about the reason the expected difference in the amount of
aggression did not materialize. One question asked:
Do you believe that the subject you were 
working with cooperated, that is, tried 
his best to learn the concept? Yes__ No__
Of those in the nonarbitrary group, 90% believed the sub­
ject cooperated. However, only 95% of those in the arbi­
trary group believed that the subject did not cooperate. 
Thus, the instructions were not as successful in establish 
ing the arbitrariness of aggression as would have been 
desired.
It is speculated that the reason lies in the wording 
of the instructions. The instructions refered to whether 
or not the subject learned the task, not whether he learn­
ed around trial JO. It will be remembered that the task 
was learned during trials 70-7 7.
Of interest, in that it offers some support for this 
speculation, is the response of the control group to the 
same question. The same instructions were given to those 
in the control group as were given to the other groups, 
except that they were led to expect learning to occur 
around trial 70. Of those in the control group, 95% under 
both the arbitrary and nonarbitrary conditions responded 
that they believed that the subject cooperated.
The results of this experiment were clouded some­
what by the ineffectiveness of the control group. An 
-analysis of the data with the control group data eliminat­
ed resulted in different F ratios, but only the same
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variables as in the previous analysis, instrumentality and 
instrumentality x levels of frustration, reached signifi­
cance. Thus, the fact that the control group v/as ineffec­
tive did not influence the obtained results.
However, the question arises as to the reason for the 
ineffectiveness of the control group. The results of the 
post experiment questionnaire indicated that 82.2% of those 
in the low and high frustration groups believed that learn­
ing did not occur as quickly as they had expected. How­
ever, only 37% of those in the control group believed 
that learning occurred as quickly as they had expected, 
and 63% expected learning to occur sooner than it did. 
Since, for the majority of subjects in the control group, 
learning did not occur as quickly as anticipated, it can 
be reasoned that frustration did occur. In addition, the 
schedule of the "victim's" responses for those in the con­
trol group involved a steady increase in the number of 
consecutive correct responses. It was believed that this 
steady increase would appear to reflect a gradual learn­
ing process and avoid establishing frustration. Perhaps 
this was not the case, especially since twice the "victim" 
reached the level of six consecutive correct responses be- 
> fore making an error. Rather than reflecting a "normal
learning curve", the schedule itself may have established
r
frustration, especially when considered in relation to the 
goal gradient principle. Examination of the "victim's" 
response schedule is illustrative. The number of con­
secutive correct responses for the three groups over 
blocks of ten trials is presented below.
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Trials
Groups 1-10 11-20 21-30 31-4-0 4-1-50 51-60 61-70 71-77
High 1 2 6 6 6 6 6 7Control 1 2 3 4- 5 6 6 7Low 1 2 3 3 3 3 3 7
It can be seen that blocking occurred nearest to the 
goal for the high frustration group, followed by the con­
trol group, and then by the low frustration group. On the 
basis of the goal gradient principle, it would be expected 
that the order of the amount of aggression should increase 
from the low group to the control group and to the high 
group. This is what actually did occur, as shown in 
Figure 3, and provides additional support for the goal 
gradient principle.
In conclusion, the results of this study show that 
it is possible to establish different strengths of frus­
tration on the basis of blocking near to or far from a 
goal. In addition, the stronger frustration produced 
more aggression than the weaker frustration when aggres­
sion was experienced as instrumental in overcoming frust­
ration. Consequently, both the frustration-aggression 
hypothesis and Buss's belief that the instrumentality of 
aggression is the most important variable in the frus­
tration-aggression relationship were supported. Addition­
al support for the frustration-aggression hypothesis is 
provided by the increase in aggression as the number of 
frustrations increased.
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No more aggression occurred in the condition where 
frustration was intended to be viewed as arbitrary than in 
the condition where it was intended to be viewed as non- 
arbitrary. This was not interpreted as indicating that 
aggression eliciting stimuli in the situation, in general, 
and the arbitrariness of frustration in particular, are 
not important determinants of aggression. Instead, the 
wording of the instructions was viewed as a possible cause 
for the ineffectiveness of this variable. Perhaps the 
wording should be changed in future research to provide a 
more valid test of this situational variable.
Another endeavor which was ineffective was the 
attempt to establish a control group. It was hypothesized 
that rather than being a control group, that this group, 
because of the schedule of the "victim's" responses, really 
was an additional frustration group. The results of the 
experiment provide some support for this hypothesis.
Finally, the use of a post experiment questionnaire 
to "debrief" the subject proved to be effective in deter- 
ming whether the instructions achieved the desired effect. 
In interpreting the results of an experiment it is impor­
tant to determine the subject's thoughts and expectancies 
during the experiment. The questionnaire proved to be of 




As the experimenter in this learning task we are interes­
ted. in your opinions and feelings about this procedure.
Please answer these questions to the best of your ability.
1. Did the procedure employed through the use of this
machine result in the subject learning the task (i.e. 
did he reach criterion)? Yes __ No __
2. If learning did occur, did it occur as quickly as you
expected? Yes __ No
5. Do you believe that the subject you were working with 
cooperated, that is, tried his best to learn the con­
cept? Yes __ No __
4-. Do you believe that punishment, in the form of shock, 
is effective in producing learning? Yes __ No __
5. How did you personally feel about the experimental 
requirement of shocking the subject?
Objected
Approved
Neither objected nor approved __
6. Briefly describe what you believed the purpose of 





Sub. T r ia ls
1--10 11--20 21--30 31--i»0 i»l-•50 51--60 61--70 X
6 3 2 3 it 3 5 it 5 5 6 3 3 3 3 it 3 it it it 3 it it it it it 3 5 it it it 5 3 6 it it it 3.888
9 it it it 3 it 5 3 it it it 5 3 it 5 3 it 2 it it 3 3 5 5 it 5 6 5 5 5 5 5 5 6 it 5 it.257
11 1 2 3 it 1 it 2 3 1 1 1 1 2 3 2 2 3 1 2 2 3 1 3 1 it 1 2 2 1 1 1 2 1 3 1.970
1*t 2 3 1 3 1 2 3 2 3 2 3 3 1 3 it 2 2 2 11 3 2 3 3 2 2 2! 2 2! 2 3 2 2 2 2 3 2 3 2.263
ito 2 2 3 2 3 3 3 it 3 it 2 3 2 3 2 2 2 3 it 3 3 3 it it it 3 it 3 3 3 it it 5 3 3 3.085
60 2 2 2 1 2 1 2 2 3 2 1 2 2 2 2 2 2 2 2 3 3 3 3 2 1 3 2 2 2 2 2 2 3 2 2 2.085
77 3 it it 3 5 it 3 it 3 it it it it it 5 it 5 it it it 5 5 i» 5 5 it it 5 5 it it 5 5 it i* it. 200
88 3 5 it 5 5 5 5 5 5 5 it 3 5 it 5 it it 5 5 5 5 5 5 5 5 A 5 5 5 5 5 5 5 5 5 A. 71 it
99 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.000
118 1 2 2 3 1 3 3 2 5 it 3 3 3 2 it 3 3 it 2 2 it 5 i* 5 it it 5 i* it 5 1 it 2 1 it 3.171
Note: A shock of 10 is indicated by 0.
No shock administered is indicated by a blank space.
Control-Nonarbi trary-Noni nstrumenta1
Sub. T r ia ls
1--10 11-:20 21-:30 31-^0 b \ - \ 50 51--60 61--70 X
10 b b 5 3 5 3 b 1* b b b b b b A 5 5 5 5 5 5 i* 5 5 i* b A 4 4 b . 2 2 2
17 3 5 3 2 2 2 3 2 4 3 3 1 2 1 3 2 b 3 2 A 3 3 1 3 3 3 A b 3 b 6 3 3 3 b i* 4 3.052
23 1 1 3 2 2 2 b 3 3 3 3 b 5 3 3 3 3 5 b b 3 2 b 2 i) 3 2 1 2 5 3 b 3.085
50 1 2 1 3 1 2 1 1 2 3 2 3 b 2 1 2 b 2 A 3 3 A 1 3 2 3 1 2 2 1 2 1 5 1 1 2.171
5b 1 1 1 1 1 1 1 1 1 1 A 7 8 8 0 7 8 7 0 0 0 3 0 0 0 0 6 8 9 9 9 0 9 0 7 6.257
62 3 8 5 6 8 6 3 6 7 A 8 5 3 7 b 7 6 6 5 A 5 5 A 2 2 3 b 5 7 5 3 5 8 5.057
70 1 3 2 2 3 2 3 2 3 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 1 1 2 2 2 2 3 2 2 1 1.628
7b 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2.000
85 3 3 3 3 3 3 3 3 3 3 3 3 A A b A ** 4 A A 5 A A 4 b 5 5 5 3.771
95 3 3 b 4 3 5 b i* A 5 A i* b 5 ** 4 b b b i* 5 5 5 5 5 5 5 5 5 5 A A. 285
vr
CD
Note: a shock of 10 is indicated by 0.
no shock administered is indicated by a blank space.
Sub.
C o n t r o l - N o n a r b i  t r a r y - I n s t r u m e n t a l
T r i a l s
1-•10 11-•20 21-■30 31-ito itl -50 51-•60 61-■70 X
12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2.000
16 it 5 1 7 2 5 6 3 6 5 6 6 3 5 7 it 5 5 7 7 6 6 7 7 8 6 7 8 8 8 8 8 8 8 5.885
22 2 2 3 2 2 2 2 2 2 3 3 3 3 A A A 2 4 3 it it it 3 it 3 3 it 5 it 5 6 5 6 5 6 3.51 A
26 5 <1 4 7 3 5 8 3 3 7 A 1 2 3 3 3 2 1 2 5 1 2 it 3 it it 1 3 1 8 7 2 7 6 3.771
35 1 1 2 2 1 1 2 2 2 2 2 1 2 A it 2 i» 5 5 3 4 5 it 5 3 it it 7 5 3 it it 5 it it 3.228
52 1 2 3 3 3 3 3 A it it 5 5 5 A 5 5 5 it 6 5 6 6 6 6 7 7 7 3 5 6 5 5 6 5 5 4.555
73 7 1 0 3 5 3 A 5 0 0 5 7 0 6 1 7 5 6 3 7 0 6 it 2 8 6 1 3 5 it 3 it it 1 it 5.142
89 6 6 5 5 7 5 5 4 6 6 5 ^ 5 5 6 it 5 it 6 7 5 5 5 5 5 5 it 9 6 5 6 6 5 5 5 5.342
107 5 3 1 7 3 5 5 1 6 2 5 6 3 6 5 1 3 7 3 5 6 5 it 7 3 7 5 it 5 6 5 5 it 2 6 5 2 4.405
111 2 3 3 3 1 2 2 2 2 1 1 2 3 1 2 2 3 3 3 3 it 3 3 3 3 it it it 3 3 3 it it it it 2.771
Note: A shock of 10 is indicated by 0.
vnvO
No sh o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e .
Sub.
C o n t r o l - A r b i  t r a r y - I n s t r u m e n t a l
T r i a l s
11 - 1 10 11-20 21-30 31-•A0 Al -50 51--60 61- 70 X
3 1 1 1 1 3 2 1 1 1 1 1 1 1 2 1 A 3 2 2 3 3 3 2 3 2 2 A 2 3 5 3 3 3 2 2 2.1A2
15 A 6 6 2 A 2 A 6 6 7 A 2 A A A 2 A 3 A 5 5 5 A 6 5 A 5 6 2 5 6 A 6 A 5 A.A28
3A 8 6 5 6 6 2 3 3 6 6 6 9 3 6 7 7 5 3 8 6 6 0 5 8 6 9 5 6 7 6 5 6 6 A 5 5.857
A3 2 2 2 2 1 3 3 1 2 1 3 3 2 3 3 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.638
59 6 1 2 A 2 1 3 1 3 1 9 8 9 6 9 8 9 8 8 0 9 7 7 9 8 8 8 0 8 8 7 8 9 7 6 6.A85





5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 . 0 0 0
113 1 3 5 2 1 2 3 1 A 3 2 A 3 2 2 2 3 3 3 3 2 3 A 3 A 3 3 A 3 3 3 2 A 3 3 2.828
119 6 7 5 6 6 7 A 1 5 0 7 7 9 A 6 6 8 0 0 7 0 8 5 0 6 A A 0 5 6 6 7 0 5 7 6 .685
36 A 3 3 3 3 3 3 A A 3 3 3 3 A A A A A A A A A 3 A A A 5 A 5 A A A A A 5 3.771
Note: A shock of 10 is indicated by 0.
No s h o c k  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  space-.
o
Low-Arb i t r a r y - N o n  i ns t ru m e n ta 1
Sub.  T r i a l s
1- 10 11--20 21--30 31--ifO 41 --50 51--60 61--70 X
19 1 1 1 2 2 2 1 2 1 1 1 1 1 2 3 1 1 1 1 1 1 1 1 1 1 1 it i» 5 3 i» 3 2 2 2 1.771
27 2 2 3 3 3 3 2 2 3 2 3 3 3 3 3 3 3 3 3 3 if 3 3 3 3 3 3 3 3 3 3 3 3 3 if 3 2.916
32 1 2 1 2 1 2 1 2 3 2 1 1 2 3 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1.441
37 2 1 1 2 2 1 2 1 1 1 2 1 1 1 1 1 2 1 2 2 2 2 3 2 3 2 2 3 2 2 2 2 3 2 2 1.771
48 5 6 6 5 5 5 5 7 6 5 7 7 7 6 if 6 6 7 7 7 6 7 7 8 7 7 7 6 6 6 3 7 6 8 8 6.171
68 3 3 4 3 k 3 3 2 3 4 if 5 if 5 5 if 5 5 5 6 5 5 5 6 5 6 5 3 5 6 6 3 5 5 4.411
80 3 if if 5 5 5 6 7 5 5 6 7 7 8 8 3 9 5 8 7 7 6 8 6 7 7 7 5 5 5 6 7 5 5 6 5.971
103 h 3 5 3 5 7 3 7 3 7 7 6 8 7 8 8 7 9 8 8 6 6 7 9 8 7 0 6 6 6 5 8 6 6 6 6.428
106 1 1 1 1 1 1 1 1 1 1 3 3 3 if 5 if 5 5 7 5 5 if 5 5 if if 5 5 5 6 6 5 5 5 5 3.657
108 2 2 3 3 2 2 3 2 3 2 3 3 3 3 if if 5 5 if 3 if if 5 if 5 6 5 if if if 5 5 if if i» 3.657
Note: A shock of 10 is  indicated by 0.
No s h o c k  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e .
Low-Nonarbi  t r a r y - N o n i n s t r u m e n t a l
Sub.  T r i a l s
1 10 11--20 21- 30 31-•Ao Al-■50 51-■60 61-■70 X
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 1.771
25 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .000
30 2 3 2 2 2 1 3 2 3 2 2 3 3 4 A 5 5 6 5 5 6 6 5 5 5 6 6 6 6 6 6 5 6 5 A.1A2
38 3 2 3 1 1 1 1 1 1 1 2 1 3 2 1 2 2 3 3 3 3 3 3 2 2 3 1 1 1 1 1 1 1 1 1 1.771
A5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 1 2 1 1 1 2 1 1 1 1 1.171
A6 5 8 A 5 7 A A 6 6 0 5 6 7 3 6 2 6 4 5 8 b 5 5 A 6 9 6 2 5 2 A 3 2 5 3 5.028
56 1 2 1 3 1 5 3 5 5 3 3 3 2 1 2 3 3 b 5 6 5 5 5 i* 5 A 7 6 8 8 9 9 7 8 A.A28
67 5 7 5 5 7 6 5 8 6 6 6 7 6 5 6 7 6 7 7 5 7 5 6 5 5 3 5 5 5 5 5 5 3 5 3 5.571
72 5 3 3 3 4 1 3 A 2 A 5 6 6 6 7 2 5 6 2 2 2 3 3 3 3 A A A 5 5 2 2 3 3.705
82 1* 3 3 3 3 5 3 5 A 3 3 A A 2 A A A 4 4 5 5 5 5 6 5 b A A 5 A 6 7 6 5 7 A . 3 A 2
Note: A shock of 10 is indicated by 0.
No s h o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e .
(T\ro
Low-Nonarbi  t r a r y - I n s t r u m e n t a l
Sub. T r ia ls
1!-'10 11-20 21*■30 31-■iiO ill-■50 51-60 61- 70 X
it 3 2 1 3 if 3 it 5 5 2 3 it it it it it 2 2 3 it *» 3 2 2 5 6 3 5 it it it it 6 5 3 it 5 3.6i»8
5 1 1 1 1 1 1 1 1 1 1 2 2 2 2 3 2 2 2 2 3 3 3 3 3 2 3 it 3 3 3 i» 3 it 3 it it 2.333
29 1 it 5 3 It V 2 it 2 2 it it it 3 5 3 3 it 5 3 it it it it 2 it it 5 it it it 5 3 it 3 3.628
31 3 3 2 if 3 3 A it it 3 3 it it 2 it it k 5 5 it it it 3 6 3 3 5 it 6 5 7 7 it 5 8 if .171
3 A A 3 3 3 3 it it it it 3 3 3
V
2 3 3 3 it 3 it 3 it it 3 3 it it it it it it it it 3.500
69 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 1 3 3 1 1 2 it 2 it it 1 2 it it it it 2 2 2.000
102 3 1 3 3 2 3 it 2 it 1 3 3 3 3 2 3 3 3 it 3 3 it it 2 it 3 it 2 3 it it it 5 it 3 3.11**
110 2 3 3 3 3 3 1 1 2 1 1 3 3 3 3 3 if 2 3 5 5 3 it 5 if it it it it it 5 5 5 if 5 3.3^2
m 6 1 3 3 6 3 3 5 5 it it 6 2 5 3 6 6 5 5 3 it 6 5 8 2 6 6 6 5 6 5 5 it 5 6 it.657
117 4 5 4 it 1 2 3 3 it 3 5 3 3 3 3 3 it 3 2 3 it 5 2 it it 3 3 3 6 2 3 3 2 it 3 3.31**
Note: A shock of 10 is  indicated by 0.
No s h o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e .
Sub.
Low-Arb i  t r a r y - I n s t r u m e n t a l
T r i a l s
11 - 1 I0 11-20 21-•30 31- 40 41-■50 51-■60 61-•70 X
7 2 2 3 3 3 2 1 2 4 3 3 3 5 4 3 2 2 2 3 2 3 4 2 7 7 3 2 4 3 3 4 4 3 4 6 6 3.305
20 2 2 2 3 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 4 3 3 3 2.51
41 3 3 3 3 3 3 3 3 3 3 4 3 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 6 5 5 5 6 5 6 6 4.285
44 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 7 7 3 7 3 7 7 7 3.727
49 2 2 2 2 3 2 2 1 2 1 3 2 3 3 3 3 3 3 5 3 4 4 5 2 4 3 3 4 3 4 5 2 5 3 4 3.000
66 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 3 3 4 2 3 3 3 2 3 4 5 3 3 4 1.914
78 3 5 8 3 2 2 0 6 1 3 4 3 4 6 3 2 6 3 2 3 5 3 7 5 2 0 3 4 3 6 6 6 4 5 3 3 4.277
79 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 3 4 4 4 4 4 1.558
101 2 3 3 3 4 3 4 3 3 3 3 3 4 3 4 4 4 4 4 4 5 4 4 4 4 5 5 5 5 5 5 6 6 6 5 4.057
109 3 3 5 3 4 3 4 3 4 4 5 2 4 4 4 3 4 4 4 4 3 3 4 4 4 4 4 5 4 3 4 4 4 5 5 3.800
CTv
Note: A shock of 10 is  indicated by 0.
No sh o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  sp a ce
H i g h - A r b i t r a r y - N o n i  n s t r u m e n t a l
S u b . T r ia ls
11-'10 11-20 21-•30 31-•i»0 itl -■50 51-•60 61-■70 X
18 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 2.26k
2k 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3 it it 3 it it 1 .828
55 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 2 2 2 2 2 2 2 2 1.285
63 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2.028
76 1 1 1 1 1 1 1 1 1 1 1 1 2 3 3 2 3 3 it 3 i» it it 3 it 3 3 5 it 3 it 2 3 2 2 2.if85
83 6 6 3 5 It 5 3 it 3 3 5 5 6 7 7 6 2 6 7 6 7 7 8 8 8 6 5 7 6 7 6 6 5 6 2.676
91 k k 4 4 k k k it it it it it it it it it it it 3 it 5 i» it it 3 it 5 it it 5 5 5 6 5 5 if. 200
115 3 k 2 i» k 5 5 6 it 5 5 it 3 it it it 5 it it it 3 it if if 3 6 5 5 5 5 6 5 5 5 7 if.itOO
120 2 2 4 1 2 3 A it 6 it 3 3 2 2 3 1 3 3 1 2 2 1 2 1 2 1 it 5 3 3 0 3 it 2 it 2.91if
92 * 5 5 k 3 it 5 it it 5 5 6 5 5 6 6 5 5 5 5 5 6 5 5 5 5 5 5 it it it it it it 3 if.685
Note: A shock of 10 is  indicated by 0.
<T>VJ1
No sh o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k s p a c e .
High-N Onarbi  t r a r y - N o n i  n s t r u m e n t a l
Sub.  T r i a l s
1 10 11-•20 21-■30 31-■1*0 1*1-■50 51-•60 61-■70 X
8 5 6 5 5 5 5 6 6 5 8 5 5 6 7 6 7 5 6 6 5 6 5 5 6 7 7 9 6 7 k 5 5 6 5 6 5.800
21 2 2 1 2 1 1 1 1 1 1 2 2 3 2 i» i» 3 3 1* h 3 1* 1* 1* i* 1* 3 5 3 3 3 i* k 3 2.828
39 2 1 3 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 1 1.257
1*7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.000
53 5 6 6 7 7 7 9 7 8 0 8 7 6 7 7 6 6 6 5 5 6 0 k 5 2 5 A 5 5 3 6 6 5 5 5 6.028
75 3 3 l* 5 1 2 2 i* 3 1* 3 i» 3 3 3 i* 6 A ij 3 k k 3 i* 5 i* i* 6 k 3 1 5 5 2 1* 3.600
86 1 1 1 1 1 1 1 1 1 1 1 1 2 3 2 3 2 3 5 k 1 1 1 1 5 1 1 1 1 1 1 1 1 1 1 1.571
97 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3 2 3 2 1 1 1 1 1 1.257
98 2 2 2 2 2 1 1 1 2 2 2 1 2 2 1 1 2 2 1 1 2 1 2 1 1 1 1 1 1 1 2 3 2 3 3 1.628
121 1 1 1 2 1 3 3 2 2 1 3 3 3 5 5 5 3 3 6 5 1* 6 1* 3 1 1 3 6 5 3 1* 1* 5 5 i» 3.311*
Note: A shock of 10 is  indicated by 0.
No sh o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e ,
(T><T>
H ig h -N o n a rb i  t r a r y - I n s t r u m e n t a l
T r i a l s
1-10
28 0 5 5 5 5 0 8 1  
42 1 1 1 2  1 1 1 1
51 1 1 1 1 1 1 1 1
58 2 2 2 2 3 4 1 2
61 4 3 4 5 3 6 4 4
65 3 3 4 4 4 4 4 4
93 3 3 3 3 3 3 3 3
104 3 1 1 1 1 1 1 1
112 4 5 2 5 2 4 4 3
116 0 9 9 9 8 9 7 8
Sub.
11-20 21-30 
0 9  0 6 0 0 8  0 9 0 0
I 1 5 1 1 3 4 1 3 3 4
II 1 1 1 1 1  1 1 1 1
3 1  2 3 3 4 2  3 3 1 3
7 4  4 5 5 5 5  4 5 6 6  
4 4  4 4 4 4 4  4 4 4 4  
3 4  3 3 4 4 4  4 4 4 4  
1 1 1 1 2 2 2 3 3 3 4
5 4  4 4 4 2 5  3 3 5 3  
5 1  9 8 8 8 8  7 8 8 0
31-40 41-50
0 0 0 5  9 1 3 5  6
4 4 5 4  2 5 4 3  3
1 3  4 1 1 4  11  4
4 3 3 3  2 3 4  4 4
4 4 5 7  5 6 4 3  7
4 4 4 4 4 4 4 4  4
4 4 4 5  5 6 6 5  6
4 4 4 4  5 5 4 4  5
4 4 4 5  4 5 5 4  4
9 9 0 9  0 0 9 9  0
51-60 61-70 X
6 2 0  6 6 6 5  7.171
5 5 6  1 2 1 1  2.600
1 1 1  1 4 1 1  1.400
5 3 4  3 3 3 3  2 .8 2 8
4 3 6  7 7 4 3  4.800
4 4 4 4 4 4 4  3.942
7 7 7 6 6 6 7  4.457
5 5 5  5 6 5 5  3.085
4 4 4  5 5 4 5  4.028
8 8 7  8 0 8 7  8.285
Note: A shock of 10 Is indicated by 0.
o*-o
No sh o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k  s p a c e .
Sub.
H ig h - A r b i  t r a r y - I n s t r u m e n t a l
T r i a l s
1-'10 111-20 21-•30 31- 40 41-■50 51-■60 61-■70 X
13 1 1 1 1 1 1 1 1 1 1 1 8 4 5 7 3 7 5 9 8 5 9 5 3 6 0 4 5 7 2 7 3 6 8 2 6 4.305
33 3 3 3 4 4 4 A A 4 3 5 4 4 4 4 4 4 4 5 5 4 5 5 5 5 5 5 5 5 5 5 5 4 4 4.294
57 3 4 5 2 4 3 4 A 4 5 4 7 7 8 8 8 8 7 8 7 8 9 9 0 9 8 9 9 6 5 7 7 6 7 6.400
71 3 3 3 3 3 3 3 3 3 3 4 3 3 4 3 3 3 3 4 4 4 4 4 3 4 4 4 5 5 4 4 4 5 5 3 3.600
81 2 1 4 2 3 4 4 3 3 2 1 2 4 3 3 2 3 1 2 3 2 2 1 2 4 2 1 3 3 4 4 4 2 4 2.685
90 2 2 3 3 3 4 3 4 3 4 5 5 9 9 9 8 0 8 0 0 9 0 9 0 0 8 7 0 0 9 8 0 0 6 6 7.028
94 2 4 6 1 4 5 2 1 4 5 6 2 4 4 2 3 1 3 6 1 1 5 2 2 5 2 3 6 2 2 1 2 4 2 4 3.114
96 3 4 5 4 4 5 6 3 4 6 5 5 4 4 5 4 5 6 4 4 4 5 7 5 5 7 6 6 5 6 6 6 7 5 6 5.028
100 2 5 3 4 1 3 4 3 4 3 4 5 2 4 5 2 4 5 4 5 5 7 5 4 6 4 3 8 3 4 3 6 4 4 3 4.028
105 1 2 1 2 1 2 3 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 9 7.571
Note: A shock of 10 is indicated by 0.
0>
03
No s h o ck  a d m i n i s t e r e d  i s  i n d i c a t e d  by a b l a n k s p a c e .
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